We identified the adjusted rates for psychological distress and assessed factors associated with this kind of distress using multivariate logistic regression. Cancer survivors tended to have a higher adjusted rate of psychological distress than the general population. The current depressive symptom rate for cancer survivors was 16.69%, and the adjusted rate for history of depression in cancer survivors was 15.61%. The adjusted rate for higher level of stress was 25.51% in cancer survivors. Among the cancer survivors, younger subjects, female subjects, and those with limited social support were more prone to psychological distress. In addition, current smokers or risky drinkers, those with chronic diseases, and those with a poor self-perception of their health status were also identified as a high-risk group for psychological distress. As the number of cancer survivors has increased, the importance of assessing psychological distress after a cancer diagnosis should be emphasized among all cancer survivors. Further, psychological supportive care interventions for cancer survivors are needed to improve the survival rate and improve their quality of life.
INTRODUCTION
The number of cancer survivors has progressively increased and is expected to further increase with improved cancer screening, more effective cancer treatment, and steady aging of the population. Currently more than two-thirds of persons diagnosed with cancer are expected to live 5 years or more after diagnosis (1) . In Korea, cancer incidence has increased, while overall cancer mortality rates have declined since 2002. The number of cancer survivors in Korea was 1.23 million in 2012 (2) . As more adults survive with cancer, it is important to understand how cancer and cancer treatment affects quality of life.
For cancer patients, the diagnosis and treatment of cancer can be considered a multifold stress (3) . Many previous reports have given attention to the psychological sequelae of the post cancer experience. Although many long-term cancer survivors can successfully adapt to life after cancer, some cancer survivors experience significant and lasting psychological distress, unfortunately. Fear of recurrence, worries about health, physical change, social isolation, and/or economic problems can develop causing psychological distress in many cancer survivors (1, 4) . Because psychological distress has been identified as a significant problem for cancer survivors, guidelines provided by the National Comprehensive Cancer Network (NCCN) have emphasized assessment of psychological distress after receiving a cancer diagnosis (5) .
The prevalence of psychological distress in cancer survivors ranges from 10% to 40% (6, 7) . However, cancer survivors' psychological distress is not often estimated by medical staff, and utilization of psychological health services has been low among cancer survivors (8, 9) . Untreated psychological distress may have long-term harmful consequences on cancer survivors' compliance with treatment, survival rate, and their quality of survivorship (10, 11) . It is important to evaluate the psychological distress of cancer survivors because such distress is likely to be treatable, and early intervention may improve the overall physical or mental health of cancer survivors. Because of the given challenges related to survivors' psychological distress, http://dx.doi.org/10.3346/jkms.2016. 31.7.1105 many previous studies mainly explored significant variables influencing depression and distress among cancer survivors.
The aim of the present study was to assess psychological distress (current depressive symptoms, history of depression, and the level of stress) among cancer survivors and to clarify the associated factors (sociodemographics, behavioral factors, and clinical variables) in a nationwide sample of cancer survivors. We hypothesized that patient sociodemographic characteristics, such as being a woman, being younger, and having a lower income level, have an influence on psychological distress. These sociodemographic factors have been shown to influence psychological distress in the general population. We also hypothesized that behavioral factors, such as smoking or drinking, would influence this desire as psychological difficulties. Finally, we hypothesized that patient clinical factors, such as comorbidity, cancer type, and time since cancer diagnosis, would influence psychological distress.
MATERIALS AND METHODS

Participants
The Korean National Health and Nutrition Examination Survey (KNHANES) IV (2007-2009) and KNHANES V (2010-2012) were used as data of this study. These represent the general Korean population as nationwide surveys and include comprehensive information on sociodemographics, health status, and health behavior (12) . A stratified multistage probability sampling design was used, and face-to-face interviews were conducted at candidates' homes by trained interviewers to gather health information (12) . Each participant gave informed consent prior to inclusion in the study.
The initial data for the present study comprised 50,405 candidates who participated in both the health interview and health examination surveys. Of these, 1,163 cancer survivors were selected as the study group, and 49,242 non-cancer survivors were selected as the controls. Cancer survivors in this study were defined as patients from the time of cancer diagnosis through the remaining years of life, as defined by the National Coalition for Cancer Survivorship (NCCS). Participants were reported by self-report on questionnaire. In the questionnaire about their health history, people were asked whether they ever had a diagnosis of cancer such as stomach, liver, colon, breast, cervix, lung, thyroid and others cancer. Participants who answered "yes" were defined as cancer survivors. This study did not require the ethical approval of our Institutional Review Board because the survey data that we analyzed are publicly available.
Associated factors and definition of psychological status
We collected various factors potentially associated with psychological status. These risk factors were divided into three groups: sociodemographic, behavioral, and clinical factors. The sociodemographic factors were age (< 65 years or ≥ 65 years), sex, education level (college education or more, middle/high school education, less than elementary education), household monthly income (< 3,000,000 KRW [approximately 2,557 USD], or ≥ 3,000,000 KRW), area of residence (urban or rural), spouse status (yes or no), and health insurance type (medical assistance or none, government health insurance without private health insurance, government health insurance with private health insurance).
The behavioral risk factors included smoking status (nonsmoker or past smoker, current smoker), alcohol consumption (nondrinker or non-risky drinker, risky drinker), physical activity (active, inactive/inadequately active), and self-perceived health status. Risky drinking was defined as alcohol consumption exceeding 3 standard drinks per day (13) . Physical activity was classified as follows: active (moderate physical activity for at least 150 minutes per week or vigorous physical activity for at least 75 minutes per week) and inactive/inadequately active (exercised regularly but at levels that were less than sufficient) (14) . Selfperceived health status was classified into two levels according to responses to the question "How do you assess your own health status?": "very good, " "good, " "fair, " and "poor, " "very poor. "
The clinical factors included comorbidities, cancer types (gastric, hepatic, colon cancer, breast, cervical, lung, thyroid, and other cancers), and time since cancer diagnosis (≤ 1 year, 2-4 years, and ≥ 5 years). The comorbidities included hypertension, diabetes, chronic renal disease, coronary artery disease, and lung diseases such as asthma, tuberculosis, and chronic obstructive pulmonary disease (12) .
For evaluation of psychological distress, participants were asked to report on current depressive symptoms, history of depression, and the level of stress. Current depressive symptoms were evaluated by one question: "Have you felt constantly sad or hopeless for over 2 weeks in the past one year?" Respondents answered the current depressive symptoms as yes or no. In addition, people were asked whether they ever had a diagnosis of depression. Respondents answered the history of depression as yes or no (15) . The level of stress was asked as follows: "How much do you feel stress in your usual life?" The level of stress was reported as none, small, some or extreme. We redichotomized into none/small or some/extreme.
Analysis
We used a weighted population sample to reflect the sampling method and response rate. We calculated the estimated proportions and standard errors for baseline characteristics related to psychological status. The statistical significance was assessed as P value to show differences between groups according to cancer status using logistic regression. We calculated the adjusted rate of current depressive symptom, history of depression, and higher level of stress in non-cancer survivors versus cancer sur- vivors in younger individuals (< 65 years old) and elderly individuals (≥ 65 years old). In addition, we calculated adjusted odds ratio (aOR) using multivariate logistic regression for the risk of all psychological distress. Current model 1 was adjusted for sociodemographic factors. Current model 2 was adjusted for behavioral factors in addition to all variables in current model 1. Further, we performed subgroup analysis among the participants into two categories of younger and elderly cancer survivors to evaluate the effect of cancer type using above multivariate logistic regression. The level of significance was set at P < 0.05. All estimates in the analysis were properly weighted to represent the general Korean population using a complex, multistage, probability sampling design (12) . All statistical analyses were performed using STATA 10.0 (StataCorp., College Station, TX, USA). Table 1 shows the baseline characteristics of the study population by cancer status. There were significant differences between the non-cancer controls and cancer survivors for all characteristics except health insurance type. In total, 63.33% of the cancer survivors were less than 65 years old and 64.18% were female. The most common cancer type among all patients was gastric cancer (16.95%). The most prevalent cancer types in men were gastric cancer (29.24%), colon cancer (16.58%), and liver cancer (7.99%), whereas for women they were cervical cancer (20.02%), breast cancer (19.57%), and thyroid cancer (13.84%). Among the cancer survivors, 19.51% was diagnosed as having the disease less than 1 year ago, 28.79% were diagnosed between 2 to 4 years ago, and 51.79% were diagnosed more than 5 years ago.
RESULTS
Participants
Adjusted rates for psychological distress in non-cancer survivors versus cancer survivors, in younger individuals, and in elderly individuals.
After adjusting for sociodemographic factors (age, sex, educational level, monthly income, spouse status, residential area, and health insurance types), current depressive symptoms rates for non-cancer survivors and cancer survivors were 12.39% and 16.69%, respectively (P < 0.05); and those for younger non-cancer survivors and cancer survivors were 12.45% and 17.29%, respectively (P < 0.05) (Fig. 1) . The adjusted rate for history of depression showed cancer survivors' history was significantly higher than non-cancer survivors (10.57% in non-cancer survivors, 15.61% in cancer survivors). It was consistent in younger population, not older population (Fig. 2) . There was not significant differences of the adjusted rate for higher level of stress between non-cancer survivors and cancer survivors (P = 0.95). However, there was significant difference in elderly population. The rates were 16.25% in non cancer survivors and 21.35% in cancer survivors, respectively (P < 0.05) (Fig. 3) . Fig. 1 . Adjusted rate for current depressive symptoms in non-cancer survivors vs. cancer survivors. Adjusted for patient characteristics (age, sex, educational level, monthly income, spouse status, residential area, and health insurance types). *P value < 0.05.
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DISCUSSION
The aim of this study was to investigate cancer patients' psychological distress and to identify sociodemographic, behavioral, clinical, and psychological correlates. Our results from a large, population-based sample of Korean adults showed that cancer survivors were more vulnerable to psychological illness in comparison with adults with no cancer history. Previous studies have also suggested that more than 10% of cancer patients have experienced depression (16) , and a larger proportion of cancer survivors have experienced depressive symptoms (17) and distress. In general, mental distress can disturb quality of life, and incur economic costs related to an increased medical burden (1). The negative effects of persistent psychological distress can result in cancer patients' lower compliance to treatment, screening programs, and recommendations for lifestyle modification (18) . Therefore, it is important to preferentially assess and manage this high-risk group vulnerable to psychological distress.
First, in this study the influence of various sociodemographic factors on psychological distress were explored in specific cancer survivors, as has been done in research on the general population. It is important to note age and sex differences regarding psychological distress. Persons aged 65 years and older were less likely to have a history of depression. The various results of relationship between age and depression were shown in previous studies. Fear of recurrences loss of interpersonal relationships, or disconnection of social career may be more likely to affect the younger population than the elderly population (20) . However, it is also less likely to have opportunities to be diagnosed as depression in elderly group compared with younger group due to lower health service accessibility. So, the need for effective screening for depression among elderly cancer survivors should be considered. On the one hand, women were more likely than men to experience depression. Regarding gender differences, most epidemiological studies of depression have demonstrated higher incidence rates among females. A possible explanation for this finding could be in female subjects in paid employment, on the other hand, men were more easily in paid employment than female subjects, relatively (21 er, it should be more comprehensively understood in terms of social role or circumstance. Lower social support such as lower income level or not having a spouse resulted in high depressive symptoms and/or history of depression. Additionally, our findings provide support to the contention that socio-ecological functions, including economic and family problems, impact survivors' psychological distress. It is important to develop accessible and reasonable support systems for cancer survivors and provide proper psychological care. In previous studies, lower social support predicted larger increases in depressive symptoms (22) (23) (24) . These findings emphasized evidence supporting the routine screening of depression, especially for low-income cancer survivors. Further, active screening for depression in high-risk groups, such as low-income and medically underserved populations, should be conducted as an appropriate healthcare service (19, 25, 26) .
Among the behavioral factors, current smoker, risky drinker, and self-perceived poor health status were significantly associated with poor psychological status. Comorbidity was also associated with poor psychological status. Previous studies suggest that modifiable health behaviors, such as smoking and drinking, are strong indicators of psychological distress within cancer survivors (27) (28) (29) . These findings cannot be notable causality from this cross-sectional data, while life behaviors intervention efforts have considerable. For example, interventions targeting smoking cessation have been shown to decrease psychological distress, as well as risk of cancer related outcomes, such as recurrence and treatment complications (30, 31) . Further, although there are no current guidelines to classify cancer survivors' drinking levels, the results of the current study suggest avoiding excessive alcohol consumption. We recommend that further studies explore the association between health behaviors and psychological distress among cancer survivors. There is scarce data on psychological distress and the self-perceived health status of cancer survivors. However, self-perceived health status has been considered an independent factor related to life style modification (32) or management of one's chronic disease (33) . Perceiving one's health status as poor can potentially result in psychological distress. Psychological distress would inversely influence poor self-perceived health status of cancer survivors, because the subjective health status could be affected by psychological factors as well as physical factors. Previous studies have documented the relationship between comorbidities and quality of life or depression (1, 34, 35) . They found that cancer survivors with more comorbid conditions had difficulty with psychological adjustment. The results of the present study are consistent with these previous studies.
Thyroid cancer patients in the subgroup analysis were less likely to have current depressive symptoms and a history of depression than other cancer type patients. Few previous studies have examined depression in thyroid cancer patients comparing other cancer types. Poor prognosis was identified as a predictor of depression (36) , and thyroid cancer is considered as having a relatively good prognosis with a high 5-year survival rate. Some data reported depression was not much higher in thyroid cancer patients than in the general population (37) . However, these results cannot explain all the causal relationship between thyroid cancer and depression, there is a need for more analysis including a large number of cancer survivors with various cancer types.
This study has several limitations that should be considered. First, given the cross-sectional nature of the surveys, causal relationships between psychological distress and other independent variables cannot be determined. Future studies should expand a prospective design to evaluate the risks of psychological distress among cancer survivors. Second, because much information was collected from self-reported questionnaires, reporting bias cannot be excluded. There was the possibility of recall bias in the question about the history depression. The hard experience such cancer diagnosis and treatment could affect to the answer. So, the group without diagnosis of depression could be included to depression group among cancer survivors. Third, we could not collect the information on more specific cancer types and the type of cancer treatment. We could not assess the types of other cancer due to limitation of data. So, there might be the inappropriateness as reference of other cancers because other cancers showed various prognosis with poor to good level. And, some patients may not receive surgery or chemotherapy depending on cancer type or clinical situation. Future research will be required to more specifically investigate the mechanism that creates psychological distress in cancer survivors according to cancer treatments. Additionally, research at the individual level is needed to clarify the clinical etiologies or outcomes of this increased distress. Fourth, distribution of cancer type in this study is slightly different from the data of the Korea Central Cancer Registry. According to national statistics, the most prevalent cancer among all individuals in Korea is thyroid cancer. The most common cancers among male patients are gastric and colon cancers, whereas the most prevalent cancers among female patients are thyroid and breast cancers (2) .
Despite these potential limitations, the present study is one of the few to evaluate in detail psychological distress among Korean cancer survivors using a nationally representative data set. This study showed that psychological distress is more common in cancer survivors than non-cancer survivors after adjusting for certain sociodemographic factors. This study identified that cancer survivors, like non-cancer survivors, shared psychological distress risk factors, such as younger age, female gender, lower socioeconomic status, and certain behavioral factors and comorbidities. The American Society of Clinical Oncology (ASCO) has emphasized screening, assessment, and care of psychosocial distress in all cancer survivors. Psychoso- cial supportive care interventions have been defined for patients experiencing symptoms of depression and/or anxiety, based on optimal screening and assessment (38) . Prompt diagnosis and early, efficacious management of those manifesting significant psychological symptoms have proven useful to help cancer survivors and their families, overcoming psychological distress, and improve mood or quality of life. A strong rapport between patient and physician will also help to assess psychological distress and determine the appropriate treatment strategy (16) . In addition, it is important for physicians to regularly reassess the patient's psychological status to determine whether a treatment modality is effective or not. Due to increased survivorship, understanding cancer survivors' psychological distress and problems with mental health is important to advance the quality of survivorship. Our results provide timely appropriate information about psychological status among cancer survivors with various characteristics. Health care providers need to pay more attention to psychological distress during treatment and after treatment. Targeting cancer survivors who have elevated risk factors for psychological distress as identified in this study is essential for providing clinical care and efficient interventions to improve survivors' psychological wellbeing.
